Supporting Information

Supplementary Equation 1:
(1) Figure S1: (a) Layout of oxygen sensing points. Oxygen measurements were taken from the four staggered points. The points were equally spaced in the horizontal direction. Distance was measured from the first point on the left (the low oxygen side). The total distance between the all points was 6 cm (b) The points were situated between two parallel channels on the opposite side of a 1.5 cm thick aerogel. Units are in mm.
Figure S2: Assembled gas gradient generator with a 48-well plate. The edges of the aerogel are sealed with the yellow Polyethylene terephthalate tape. The top plate, containing the channels, was fabricated out of 2 layers of 6 mm thick acrylic. Acrylic ring spacers were used to align the well plate and the aerogel. The bottom plate was fabricated from 1 layer of 6 mm PMMA. Supporting Table 1 : Parameters used for the COMSOL simulations. We assume that Chlorophyll is 5% of the dry weight [1] . 
Aerogel (typical consumption)
0.08 100 [2] Aerogel (high consumption)
0.4 400 [2, 3] Traditional (low consumption)
0.02 50 [2] Figure S4: (a) Projection set up. The LCD projector is used to generate a light pattern over a well plate to control the light intensity in the well. Light intensity measurements (through the bottom of a black-walled well plate) were taken under uniform illumination to ensure that there was no spatial bias in light intensity. (b) Assembled gas gradient generator with 1536-well plate and experimental light pattern projected. The bright lanes correspond to an intensity of 60 μmol·m Photograph of an entire well plate of Lemna Gibba after 7 days of growth. The right half was subject to standard Hoagland's solution while the left half was subject to Hoagland's solution with titania nanoparticles. A CO2 gradient ranging from 400 ppm (bottom) to 4500 ppm (top) was applied.
Figure S10: A full well plate of Artemia Salina after 7 days of growth from freshly hatched nauplii. The right half was subject to brine with titania nanoparticles while the left half was subject to regular brine. A CO2 gradient ranging from 400 ppm (top) to 4500 ppm (bottom) was applied. 
